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(57) Abstract 

In an LSI system using on-chip buses, a transfer on a bus may have to wait because of the state of a buffer of a module at the receiver, 
thus hindering the module of the sender from moving to the following process. To prevent this, a transfer buffer for temporarily storing the 
data is provided in the transfer path in the on-chip bus of the LSI. If the buffer in a slave module or at the receiver is full so that it cannot 
accept any more data, the bus master may transfer data to the buffer in the on-chip bus. The bus master docs not have to wait to transfer data 
irrespectively of the state of the buffer on the slave side, and the overall system performance improves. 
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Document 7: JP, 61-46550, A (Fujitsu Ltd.), 6 March, 1986 (06.03.86) 

The subject matter of claim 1 does not appear to be novel, since document 1 describes a technique, in 
which a shared buffer for temporarily storing transfer information is provided among a plurality of buses 
connected with a plurality of functional modules. Similar techniques are described also in documents 6 
and 7. 

Concerning claim 2, document 2 describes a technique of selecting whether or not data is transferred 
temporarily to a buffer, depending on whether or not the information of the other party can be accepted, 
and the subject matter of claim 2 is merely a matter that could have been easily constituted by a person 
skilled in the art by applying the technique described in document 2 to document 1. Furthermore, 
documents 6 and 7 describe a technique of temporarily storing transfer information in a shared buffer in 
the case where the bus of the other party cannot be used, and this technique agrees with the subject 
matter of claim 2 in the constituent feature that in the case where the receiving party does not allow data 
transfer, the transfer data is temporarily stored in the buffer of the module of the receiving party. As for 
the difference, while the subject matter of claim 2 refers to the case where the buffer of the module of 
;the receiving party cannot accept, the technique described in document 6 or 7 refers to a case where the 
bus of the other party cannot accept transfer. What case is to be considered as a state where transfer 
cannot be carried out is a mere matter of design variation that could be practiced as required by a person 
skilled in the art. Carrying out similar processing in the case where the buffer in the transfer module 
cannot accept, in the technique described in document 6 or 7 is merely a matter that could have been 
easily constituted by a person skilled in the art. 

Concerning claims 3 and 4, documents 1, 3 and 4 respectively describe a technique of changing the 
transfer path to allow an unnecessary functional section to be bypassed depending on the situation. 
Selecting the transfer path to allow transfer to a shared buffer in the case where the other party cannot 
accept, in the constitution of document 1, 6 or 7 is merely a matter that could have been easily 
constituted by a person skilled in the art. 

Concerning claim 5, what place is selected for arrangement is a mere matter of design variation that 
could be practiced as required by a person skilled in the art. 
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Concerning claim 6, the constitution in which when the receiving party is changed, information to 
that effect is given to the sending party, is merely a matter that could have been easily conceived by a 
person skilled in the art. 

Concerning claims 7 and 8, the explanation for claim 1 applies. 

Concerning claim 9, document 1 describes a technique, in which buses connected with a plurality of 
functional modules are connected through a bus adaptor, and what are selected as the functional modules 
is a mere matter of design variation that could be practiced as required by a person skilled in the art. 
Concerning claim 10, document 1 describes a technique of connecting buses of the same protocol. 
Concerning claim 11, document 5 describes a technique of transferring data between buses having 
different action frequency, and what frequency is to be selected is a mere matter of design variation that 
could be practiced as required by a person skilled in the art. 
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L Basis of the report 



5. 



With regard to the elements of the international application:* 
I I the international application as originally filed, 
the description: 

pages 

pages : 

pages 



1-14 



, as originally filed, 

, filed with the demand. 



filed with the letter of. 



the claims: 

claims 

claims 

claims 

claims 



2-7,9-11 



, as originally filed, 

, as amended (together with any statement under Article 19 
, filed with the demand. 



1,8 



filed with the letter of _ 



23.10.00 



□ 



the drawingss: 

FIG.S 

pages 

pages 



1-14 



as originally filed. 



, filed with the demand. 



, filed with the letter of 



the sequence listing part of the description: 

pages 

pages 

pages i 



_, as originally filed. 



, filed with the demand. 



, filed with the letter of _ 



With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which the 
international application was filed, unless oterwise indicated under this item. ^ 

These elements were available or furnished to this Authority in the following language : which is: 



I I the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 
I I the language of publication of the intenational application (under Rule 48.3(b)). 

I I the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/or 55.3) 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international preliminary 
examination was carried out on the basis of the sequence listing: 

I I contained in the international application in written form. 

[ I filed together with the international application in computer readable form. 

I I furnished subsequently to this Authority in written form. 

[ I furnished subsequently to this Authority in computer readable form. 

□ 
□ 



The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the international application as 
filed has been furnished. 



□ 



The statement that the information recorded in computer readable form is identical to the written sequence listing has been furnished. 

The amendments have resulted in the cancellation of: 

the description, pages 

the claims, Nos. 



□ 



□ 
□ 
□ 

This report has been established as if (some of) the amendments had not been made, since they have been considered to go beyond the 
disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 



the drawings, sheets/fig.. 



* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this 
report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 and 70.17), 

** Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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CLAIMS 

1. (Ainended) An integrated circuit comprising: 

a plurality of functional modules; 

a bus for interconnecting said plurality of 
functional modules; and 

a common buffer disposed on said bus for 
storing transfer information transferred between said 
plurality of functional modules. 

2. J\n integrated circuit according to claim 1, 
wherein said common buffer is set in a buffering 
enabled state or a buffering disabled state depending 
on whether or not a buffer in a destination module can 
accept said transfer information. 

3. An integrated circuit according to claim 2, 
further comprising means for selecting a path for 
transferring information to said destination module 
when a signal from said destination module indicates 
that the buffer within said destination module can 
accept information, and selecting a transfer path for 
storing said transfer information in said common buffer 
when the ^signal indicates that the buf fer within said 
destination module cannot accept information. 

4. 7\n integrated circuit according to claim 1, 
further comprising a signal line for transferring said 
transfer information when a buffer within a destination 
module of said transfer information can accept a 
transfer, said signal line circumventing said common 
buffer . 
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5. An integrated circuit according to claim 1, 
wherein said bus is arranged such that said common 
buffer within said bus is located adjacent to each of 
said plurality of functional modules within said 
integrated circuit . 

6. An integrated circuit according to claim 1, 
further comprising means, operative when an information 
receiving buffer in a destination module cannot accept 
a transfer, for communicating information from said 
destination module to a source module, said information 
indicating that no transfer can be permitted, 

7. An integrated circuit comprising, on a bus 
for transmitting transfer information between a 
plurality of functional modules: 

a controlling unit for selecting a transfer 
path depending on whether or not a buffer in a 
destination module of said transfer data can accept 
said transfer information; 

a common buffer for storing said transfer 
information transferred between said plurality of 
functional modules in accordance with the result of a 
selection made by said controlling unit; and 

transfer path controlling means including a 
plurality of coimnon bus interfaces for controlling 
input/output between said plurality of functional 
modules and said common buffer. 

8. (Amended) An information processing apparatus 
comprising: 
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a plurality of functional modules; 

a bus for interconnecting said plurality of 
functional modules; and 

a common buffer for temporarily storing 
information transferred between said plurality of 
functional modules - 

9. An integrated circuit comprising: 

a plurality of functional modules; and 

at least two on-chip buses for 
interconnecting said plurality of functional modules, 

wherein a first bus and a second bus are 
interconnected through a bus adapter; and 

functional modules connected to said first 
bus includes a CPU module, an external memory interfac 
module, and said bus adapter. 

10. An integrated circuit according to claim 9, 
wherein : 

said first bus employs a protocol identical 
to a protocol employed by said second bus. 

11. An integrated circuit according to claim 10, 
wherein: 

an operating frequency of said first bus is 
an integer multiple of an operating frequency of said 
second bus. 
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(57) Abstract 

In an LSI system using on-chip buses, a transfer on a bus may have to wait because of the state of a buffer of a module at the receiver, 
thus hindering the module of the sender from moving to the following process. To prevent this, a transfer buffer for temporarily storing the 
data is provided in the transfer path in the on-chip bus of the LSI. If the buffer in a slave module or at the receiver is full so that it cannot 
accept any more data, the bus master may transfer data to the buffer in the on-chip bus. The bus master does not have to wait to transfer data 
irrespectively of the state of the buffer on the slave side, and the overall system performance improves. 
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